Abstract. We present the results of UBVRI broad-band aperture CCD photometry of 51 compact star clusters located in the South-West part of the M 31 disk. The mean rms errors of all measured star cluster colors are less than 0.02 mag. In color vs. color diagrams the star clusters show significantly tighter sequences when compared with the photometric data from the compiled catalog of the M 31 star clusters published by Galleti et al. (2004) .
INTRODUCTION
Recently Kodaira et al. (2004, hereafter Paper I) conducted a survey of compact star clusters in the South-West part of the M 31 disk finding 101 prominent compact objects. In the present paper we investigate part of these clusters using the Local Group Galaxy Survey mosaic images of M 31, produced by Massey et al. (2006) . These images were used to perform UBVRI broad-band (R and I bands in the Cousins system) aperture photometry of 49 compact (KWC) and 2 compact emission (KWE) objects from Paper I. The KWC list was supplemented by two KWE objects satisfying the magnitude limit, V < 19, which was generally applied for the selection of the KWC objects. The structural parameters of these star clusters will be presented byŠablevičiūtė et al. (2007, in preparation) 2. DATA We used publicly available 1 stacked U , B, V , R and I band mosaic images of M 31 (fields F6, F7, F8, F9), calibrated by Massey et al. (2006) , which overlap with the field studied in Paper I. The mosaic camera used by Massey et al. (2006) consists of eight CCDs. Each CCD chip covers 9 ′ × 18 ′ field and has an individual set of color equations. The observations and data reductions are described in detail by Massey et al. (2006) .
We considered mosaic images, clean from cosmic rays and cosmetically, to be more preferable for aperture star cluster photometry than individual exposures. The dithering pattern of five individual exposures for each field is the same with maximum shifts up to 1 ′ in respect to the first exposure. Exceptions are U -band observations in the F9 field, which has 6 individual exposures. Massey et al. (2006) do not recommend straightforward use of their mosaic images for precise photometry, therefore, we treat each CCD chip area on the stacked mosaic image separately, with special care for objects residing on different CCDs in individual exposures.
Point-spread function unification
Mosaic images employed for aperture photometry have different widths of stellar point-spread functions (PSF). Full width at half maximum (FWHM) ranges from 0. ′′ used in this study. Therefore, we applied the DAOPHOT package of IRAF program system (Tody 1993) to compute PSF for every mosaic image. The widest PSF (FWHM = 1.3 ′′ ) was convolved with the Gaussian kernel producing the reference PSF of FWHM = 1.5
′′ . IRAF's psf match procedure was employed to compute required convolution kernels for individual mosaic images in respect to the reference PSF. The kernels were symmetrized by replacing cores with the best fitting Gaussian profiles, and the kernel wings with the best fitting exponential profiles truncated at 3.5
′′ . IRAF's convolve procedure was employed to produce mosaic images possessing the unified PSF (FWHM = 1.5 ′′ ). Finally, we achieved uniform and coordinateindependent PSF across all convolved images. The maximum difference of the aperture corrections among different photometric passband and observed field mosaic images is less than 0.02 mag. The convolved images were photometrically calibrated and used for star cluster photometry.
Photometric calibration
We carefully selected well-isolated stars from Massey et al. (2006) Table 4 for calibration of the UBVRI magnitudes. The selection criteria were as follows: the photometric error σ < 0.03 mag and the number of observations >3 in each passband. The total fluxes of the calibration stars were measured by employing IRAF's phot procedure through a circular aperture of 3.0 ′′ in diameter and by applying the same aperture correction of 0.27 mag for all mosaic images. Massey et al. (2006) in Table 2 provide color terms for individual CCD chips of their mosaic camera and color equations. We solved those equations by fitting photometric zero-points for every individual CCD chip of the mosaic images. Typically 80 (ranging from 20 to 140) calibration stars per chip were used. The final errors of the derived zero-points are less than 0.01 mag with typical fitting rms <0.03 mag for the I-band and <0.02 mag for other passbands.
Color equations given by Massey et al. (2006) supplemented with derived zeropoints were used to transform instrumental magnitudes to the standard system. Reliability and accuracy of calibrations were discussed by Massey et al. (2006) and Narbutis, Stonkutė & Vansevičius (2006) .
RESULTS
Aperture photometry was carried out for 51 compact objects, selected from Paper I, by employing the XGPHOT package of IRAF. All objects are free of visible defects on mosaic images. Aperture centers were determined basing on the fit of star cluster luminosity distribution peaks on V -band mosaic images. In order to avoid star cluster photometry contamination by background objects in the crowded fields (see Paper I, Figures 5 and 6 ), we decided to use individual small size circular (for the objects KWC13, KWC20 and KWC31 -elliptical) apertures, indicated in Table 1 . Sky backgrounds were measured in individual circular or elliptical annuli (typical width 4 ′′ ), centered on the objects. For some star clusters, residing on largely variable sky background, the annuli were not centered on the objects. These star clusters are noted by word "sky" in Table 1 .
Our sample consists of 27 and 24 star clusters having two and three independent measurements on different mosaic images (consequently different CCDs), respectively. Measured star clusters are relatively bright objects, therefore, photon noise is virtually negligible and photometric accuracy of the catalog is limited by the photometric calibration procedure. For the star clusters located in the mosaic image areas, stacked from different CCDs, we additionally used color equations of corresponding CCDs and performed independent transformations to the standard system. V -band magnitudes and colors, determined in different fields (F6-F9), were averaged by assigning smaller weights to the measurements performed on the mosaic image areas, stacked from different CCDs. The final catalog is provided in Table 1 , with corresponding rms errors indicated. We artificially set the lower accuracy limit to 0.01 mag, because of possible photometry zero-point errors of different mosaic images. The mean accuracy of all colors is better than 0.02 mag.
In order to check the aperture size and centering error effects on color accuracy we measured all objects, setting aperture sizes larger and smaller than the standard aperture size by 10 %, and shifting position of the standard aperture in both directions of the RA and Dec coordinates by 0.15 ′′ , which corresponds to the average coordinate discrepancy among different passband mosaic images. Distributions of the measured star cluster color differences were found to be consistent with the Gaussian distribution (rms scatter <0.007 mag), and no systematic bias was noticed. Upper limit of possible color differences due to aperture size or center variation larger than 0.015 mag (all of them do not exceed 0.025 mag) is inherent to some colors of the clusters KWC09, KWC15, KWC16, KWC24, KWC44, KWC46, KWC47, KWE33 and KWE52. Their corresponding rms errors in Table  1 are marked by asterisks.
The catalog of 51 M 31 compact star clusters presented in Table 1 has the following columns:
1 -KWC or KWE number of a star cluster as defined in Paper I; 2-3 -RA and Dec (J2000.0) are coordinates in the V -band mosaic image coordinate system of field F7 (Massey et al. 2006) given in degrees; 4 -V aperture magnitude (note that it is not the total magnitude); 5-8 -U −B, B−V , V −R, R−I colors with corresponding rms errors in the line below;
9 -the number of independent measurements (n) in different fields; 10 -diameter of circular aperture or major axis length of elliptic aperture (Ap) in arcseconds; Table 1 ). PÉGASE SSP models (Z = 0.02, age range from 1 Myr to 15 Gyr) with E B−V = 0 (dashes) and E B−V = 0.5 (dots) are over-plotted. The reddening vectors, corresponding to the standard Milky Way extinction law, are indicated. Small arrows indicate the SSP ages of 10 Myr, 100 Myr, 1 Gyr and 10 Gyr. Table 1 (open circles) and from Galleti et al. (2004) (dots -CCD photometry; asterisks -photographic photometry). Lines connect the same object in both catalogs. SSP models and reddening vectors are the same as in Fig. 1 . In total 18 and 12 star clusters are shown in the top and bottom panels, respectively. ... 0.011 0.026* 0.010 0.010* 0.011* 11 -notes (for elliptic apertures: ratio of minor to major axis and position angle of the major axis, calculated counterclockwise from the North direction; "sky" -sky background values measured in the annulus not centered on the objects).
Color-color diagrams of the compact star clusters from Table 1 are shown in Figure 1 with over-plotted simple stellar population (SSP) models of solar metallicity (Z = 0.02) computed with PÉGASE (Fioc & Rocca-Volmerange 1997) . Default PÉGASE parameters and universal initial mass function (IMF) by Kroupa (2002) were applied. Reddening arrows are depicted by applying the color excess ratios of the standard extinction law (V -band extinction to color excess ratio, A V /E B−V = 3.1). Galactic interstellar extinction in the direction of the SouthWest part of the M 31 galaxy was estimated by employing NASA Extragalactic Database Galactic Reddening and Extinction Calculator, E B−V = 0.06. However, star cluster photometry data, plotted in Figures 1 and 2 , are not dereddened.
We compared our catalog data with the data from the compiled catalog published by Galleti et al. (2004; version V.2.0, May 2006) 2 . In total 27 star clusters were cross-identified (18 and 12 objects have U −B and R−I colors, respectively) and are shown in Figure 2 . Our photometric data exhibit significantly smaller scatter in color-color diagrams, which is a result of homogeneous photometric survey of the M 31 galaxy performed by Massey et al. (2006) and individual apertures carefully chosen for each star cluster. Therefore, we conclude that accuracy of the measured aperture colors of the M 31 compact star clusters is satisfactory to be used for star cluster parameter (age, extinction, metallicity) determination basing on comparison with SSP models. Photometry data analysis of the measured compact clusters will be presented elsewhere (Vansevičius et al. 2007, in preparation) .
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